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ÅChallenges in modeling Group A particles 

ÅMini -C2U with MFIX -TFM simulations

ÅPseudo-2D bed with MFIX-DEM simulations

ÅDrag evaluation for different flow regimes

ÅConcluding remarks
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ÅGroup A particles
ÅLarge surface area, good fluidization properties

ÅWidely utilized in various industrial processes, e.g. FCC

ÅChallenges in CFD modeling
ÅTFM

ÅOver-prediction of  bed expansion using TFM were widely reported in the literature

ÅEffects of  cohesive force and PSD are important but hard to consider in TFM

ÅGood heterogeneous drag models such as EMMS drag are needed for Group A particles

ÅDEM

ÅVery expensive to simulate due to the large particle count encountered in most applications

ÅLack of  small-scale experiment with manageable particle count and detailed measurements for 
validation

Challenges in Modeling Group A Particles
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Å10-cm bubbling bed (Li et al. 2016)
ÅNETL 32D sorbents

ÅDiameter: 100 µm

ÅDensity: 480 kg/m3

ÅUmf: 0.0023 m/s

ÅObjectives

ÅIn support of  CCSI project

ÅFlow hydrodynamics and CO2 capture performance

Mini -C2U for CO2 Sorbents

H

Experimental setup and schematic for measurements
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Numerical Simulation

ÅFlow conditions
ÅStatic bed height: 15cm

ÅSuperficial velocity: 5 Umf

ÅNumerical model
ÅMFIX-TFM with kinetic granular theory

ÅAlgebraic granular temperature

ÅSchaeffer friction model

ÅGrid size: 4 mm = 40 Dp

ÅObservation
ÅHomogeneous expansion vs. vigorous bubbling

ÅOver-prediction of  bed height: 24 cm vs. 19 cm

ÅSimilar to literature results for Group A particles

Simulation (left) and experiment (right) for 5Umf
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2D Grid Study
10Dp 5Dp 2.5Dp20Dp

2D grid study (ALG, Schaeffer)

Lower bed height, more bubbles, denser emulsion phase


